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(57) Abstract: The Invention concerns a hydniiUc 
acdmudatoT comprising a piston <3) capid>te' of 
moving in an accamqlator housing (1) in the axkl 
direction tbexeof, and sepaxating a gas side (S) .£rom 
a liqmd side (7) of the accmnalator boosing (I). Guide 
elements (9. 17) designed to cp*opexate with the 
accoihuktor hposing wall (I), as weU as at least one 
scaling element (15) are amnged at the perijAicty of 
said piston. The sealing element is anahged offset in 
the axial direction relative to the gnide elements 
:i7)« in said peripheral part of the piston. (3) located 
between saijd gQide elemottt. bi the .'piston (3) is a 
pressure compensating channel (19) which forms, at 
the piston periphery, a liqoid flow path between the 
liqqid side (7) and a space (2) loca^ between the 
goide element (17) nearest to the Uqnid side (7) and 
the sealing dement immediately next in the axial 
directioa. A device (25) reducing the crossrsecdon of 
the passage of the pressore compensating diaanel (19) 
is located thutin. 
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(57) Zusamusenfassung: Bei einem Hydrospeicher 
mit einem im SpeichergehSuse I in dessen Axialrichr 
tung bewegbaren, cine Gasseitc 3 ypn einer Fl mdscitc 
7 des SpeichergehSnses 1 tienheoden Kbtben 3.: 
an deissen Umfang fiir die Znsammenwrtamg tnit 
der Wand des Spcichergehauses I yorigesehene 
FUhrongselemente 9. 17 uhd zumindest. cin 
Dichtelemcnt 15 voihanden sindi das, in Axialrichmng 
2U den FUhrungsclemmtcn 9 and 17 vcrsetzt, in 
dem zwischcn dicsen gclegenen Umfangsabschnitt 
des Kolbens 3 angeordnct ist; ist im Kolbcn 3 ein 
Dmckaosgleichslcan^. 19 vprgesehea, der einen 
Fluidweg zwischen der Flaidseite 7 and einem Raum 23 am KplbennmiEBng bildet, welcher:Raiun 23 zwuchen dem der Fluidseite 7 
nSchstgelegenen FQhiungselement 17 and dem 

(Fishsetzjimig aiif der nSchsteri 'SeiieJ 



wo 200 4 /03 8 230 Al 



rear Codoi Field of the Invention 



(84) — D e signat e d Stat e s (regional): Europ e an Pat e nt (AT, 
BE, BG, CH, CY, CZ, BE, DK, EE, ES, FI, FR, 
GB, GR, HU, IE, IT, LU, MC, NL, PT, RO, SB, SI, 
SK, TR). 



Reference is made for an explanation of the ty s o letter 
codes and the other abbreviations to the Guidance Notes 
on Codes and Abbreviations in the front section of each 
regular PCT Gazette edition. 



Publi s h e di 

I Vith International Search Report. 



03-12-2004 



40cdh/229100 



1 



EP0308517 



Hydac T e chnology GmbH, Industrieg e bi e t, 66280 Sulzbach/Saar 
Hydraulic Accumulator 



The present invention relates to a hydraulic accumulator with the featur e s sp e cified in th e 
preamble of claim l a piston which can be moved in the accumulator housing in its axial direction 
and which separates the gas side fi:-om the fluid side of the accumulator housing. On the periphery 

of the piston, guide elements are provided for interaction with the wall of the accumulator housing. 
At least one sealing element, offset in the axial direction to the guide elements, is located in the 
peripheral section of the piston situated between the guide elements . 

Background of the Invention 

Piston accumulators of this typ e are commercially available and are widely used in 
hydraulic systems in a variety of applicationsr ^. For exampl e, thev are used for storing energy, 
emergency actuation, leaking oil compensation, volume compensation, shock absorption, pulsation 
damping, and the like. 

Lx>ng-term behavior is of very great importance for economical and reliable use of these 
accumulators. In ord e r to To guarantee operating behavior which is satisfactory in this regard, it 
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must be ensured that the oil overflow from the fluid side which normally contains hydraulic oil to 
the gas side is minimized over the entire service life.. Current hydraulic accumulators do not meet 
this requirement to an adequate degree. 

DE 14 50 347 A discloses a generic hydraulic accumulator with a piston which can be 
moved in the accumulator housing in its axial direction and which separates the gas side from the 
fluid side of the accumulator housin g, on th e . The periphery of the piston th e r e bein g has guide 
elements which ar e int e nd e d for int e raotio n that interact with the wall of the accumulator housing, 
together with aLleast one sealing element which is offset in the axial direction to the guide elements^ 
b e tw e en . Between the guide element which is nearest the piston side which bord e rs th e bordering 
on the fluid side; and the sealing element which is offset in the axial direction to the gas side and 
which is the next one following in the axial direction, a pressure equalization channel 



reduces its passage cross-section.. In the known solution^ the piston is formed from two piston parts 
which are held at a distance to one another by an energy accumulator in the form of a compression 
spring and which are routed within the accumulator housing along a common guide rod which 
fefffls forming a stop. 

Due to the motion of the overall piston within the accumulator housing, there is a pressure 
difference between the fluid side and the intermediate space which is located on the periphery of the 
piston between the guide element on the fluid-side end of the piston and the sealing element which 
follows next in the axial direction. .Due to this pressure difference, a volumetric flow into the 
intermediate space between the guide element and sealing element occurs over the guide element^ 
e ntrain e d . Entrained dirt particles beiftg-are deposited in this way between the guide element and 
the piston , and du e . Due to movement of the overall piston, these particles can lead to scratches 
which adversely affect the system. The described pressure equalization channel eliminates the 
problem in that when the piston moves, no pressure difference occurs on the guide element and thus 
a volumetric flow which may be loaded with dirt particles is not produced. .In the known solution it 
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is possible that when the piston moves, dirt particles which may have already collected on the inside 
wall of the accumulator housing are run over in piston movements and in this way to damage the 
piston. 



To prevent this problem, the prior art (DE 36 19 457 A) suggested a_cylindrical hydraulic 
accumulators accumulator for hydraulic systems, consisting o f having an accumulator housing 
cylinder which is c losed on its two face s and in which th e re is a . A floating piston whieh-inthe 
housing cylinder d ivides the cylinder into two space s and which toward s . Towards its seal against 
the inside cylinder wall on the two ends of its outside wal l the piston has one recess each^ ' m w^hich 
one -. In one recess, a respective groove-packing ring of elastomer is arranged, such that its annular 
groove is pointed toward the pertinent piston face ; how e v e r . However , this measure is not sufficient 
for effectively deterring dirt particles.. The known groove-packing rings each have in cross-section 
a tetragonal profile sectional area which undergoes transition toward the pertinent face of the piston 
into a U-shaped profile cross-sectional arear^ ^. The U -shaped profile cross-::sectional area 
proj e ctin g proiects radially over the tetragonal profile cross-sectional area as a plain compression 
rin g and the . The tetragonal profile cross-sectional area in its entire width feeifig-is_enclosed by a 
support ring of a high-strength material, preferably of a carbon fiber winding bonded in resin, with 
an outer surface which adjoins the inside cylinder wall, sliding almost without play._ Li the U-profile 
area which is left clear, dirt can collect which can adversely affect the sealing fimctio n, and th e . 
The p rojecting angular stripper edge of the seal, which edge is configured to be solid, is designed 
too stiffly for an effective sealing and stripping fimction. 
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On th e basis of th e most similar generic prior art in th e form of a Summary of the Invention 

An object of the present invention is to provide an improved hydraulic accumulator with a 

pressure equalization channel in the pisto n, th e obj e ct of th e inv e ntion is to furth e r improv e th e 
p e rtin e nt solution such that improved long-term operating behavior can be achieved. This obj e ct is 
achi e v e d by a hydraulic accumulator with the featur e s of claim 1 in its entirety. 

In a hydraulic accumulator of tho typo ref e rr e d to w ith a pressure equalization channel in the 
for e goin g piston . this object is achieved as claimed in tho according to the present invention in that 
the guide element nearest the fluid side of the piston is located closely adjacent to the fluid-side end 
of the piston and is foraied by a guide belt with a dirt stripper lip which extends at least 
approximately to the end of the pisto n, that th e . The guide belt has a plain compression ring which 
sits in an annular groove of the piston periphery with a dirt stripper lip which lengthens its radially 
outside annular surface on one side in the axial direction and which tapers towards its end edgeraed 
that-the . The piston in the peripheral area which extends from the fluid-side end to the annular 
groove has a section of reduced outside diameter over which the dirt stripper lip extends.. In this 
way^ dirt particles which may have already collected on the inside wall of the accumulator housing 
are prevented with certainty from being run over when the piston moves.. The stripper lip of the 
plain compression ring in particular also contributes to thisr-fee - prevention. The stripper lip extends 
tapering to the outside and^ located in the area of the piston end^ extends preferably over an axial 
length which is somewhat larger than half the axial length of the plain compression ring. 

The device which reduces the passage cross-^section of the pressure equalization channel 
ensures that only a small fluid volume is involved in the process of pressure equalization. 
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The device which causes a reduction of the passage cross-section of the pressure 
equalization channel preferably reduces the passage cross-isection so dramatically that as a result of 
the narrowing of the cross-section the action of a particle filter arises.. Even a minimum volumetric 
flow through the pressure equalization channel, as arises for pressure equalization during 
movements, tiws-does not lead to transport of dirt particles into the intermediate space which is 
located downstream of the guide element on the periphery of the piston. 

The device which reduces the passage cross-section can be a choke device, for example a 
nozzle which is inserted into the pressure equalization channel, with a correspondingly small nozzle 
opening which acts as a particle filter. 



Instead of a choking nozzle^ as the device which narrows the cross-^sectio n th e re can b e^ a 
porous filter element which is can be inserted into the pressure equalization channel 
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Th e invention will b e describ e d in d e tail b e low using one e xemplary e mbodim e nt which is 

shown in th e drawings in which 

Other objects, advantages and salient features of the present invention will become 

a pparent from the following detailed description, which, taken in conjunction with the annexed 
drawings, discloses a preferred embodiment of the present invention. 

Brief Description of the Drawings 

Referring to the drawings which form a part of this disclosure: 

FIG. 1 shows a cutaway 1 is a side elevational view in longitudinal section of a piston 

accumulator according to one exemplary embodiment of the present invention, sigyl vwhere the 
section of the accumulator housing being shown is.in which the piston is located^; and 

FIG. 2 shows is_a partial side elevational view in longitudinal section of a piston guide 

element of the exemplary embodiment #em-of FIG. 1, which section is drawn with a highly 
enlarged scale compared to FIG. 1, in the form of a plain compression ring with a projecting dirt 
stripper lip. 

Qf^ ^Detailed Description of the Invention 

The exemplary embodiment of the hydraulic accumulator as claim e d i n according to the 

present invention which will b e d e scrib e d is_in the form of a piston accumulator FIG. 1 shows only 
the section of the accumulator housing 1 in which the piston 3 is located. _It forms a separating 
element which can move in the axial direction, i.e., along the longitudinal axis 4, between the gas 
side 5 and the fluid side 7 of the accumulator housing 1 . 

In hydraulic accumulators which ar e incorporated into hydraulic systems, the gas side 5 is 
conventionally filled with nitrogen gas, while the fluid side 7 in operation conventionally contains 
hydraulic oil.^ The sealing and guidance system which acts between the periphery of the piston 3 
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and the inside wall of the accumulator housing 1 and which ^prevents overflow of media from one 
piston side to the other piston side^ and which forms a piston guide when the piston 3 is moving^^ 
Such system has a plurality of components which ar e p rovided on the periphery of the piston 3._ In 
succession, in FIG. 1 in the axial direction from left to right, fee vthe components are a guide 
element which is adjacent to the fluid-side end of the piston 3 in the form of a guide belt 9, a first 
piston seal 1 1 which is located at an axial 



Claims 

Hydraulic accumulator with a pi s ton (3) which can be mov e d in th e accumulator housing (1) in its 
axial dir e ction and which s e parat e s th e gas sid e (5) from th e fluid side (7) of th e accumulator 
housing (1), on tho p e riphery of th e piston th e r e b e ing guide elem e nts (9, 17) which are intend e d for 
int e raction with th e wall of the accximulator housing (1), and at least one sealing e l e m e nt (15), 
which, offset in th e axial dir e ction to th e guid e el e m e nts (9, 17), is locat e d in th e p e ripheral s e ction 
of th e piston (3) which is locat e d b e tw e en th e guid e el e m e nts, b e tw e en the guid e e l e m e nt (17) 
which is n e ar e st th e piston sid e which borders th e fluid sid e (7), and th e sealing e l e ment (15) which 
is offs e t distance from guide belt 9 approximately in the central area of the piston 3, a second piston 
seal 1 5 which is fiirther offset relative to the first piston seal in the axial direction to th e gas sid e (5) 
and which is th e next on e following in th e axial dir e ction, a pr e ssur e equalization channel (19) 
discharging on th e p e riph e ry of th e piston which forms in th e piston (3) a fluid path to th e fluid sid e 
(7), and in th e pressur e e qualization chann e l (19) th e r e b e ing a d e vic e (25) which r e duc e s its 
passag e cross s e ction, charact e riz e d in that th e guid e e l e m e nt near e st th e fluid sid e (7) of th e piston 
(3) is locat e d closely adjac e nt to toward the fluid-side end (13 ) of the piston (3) and is form e d by a 
guid e b e h (17) with a dirt stripp e r lip (35) which e xt e nds at l e ast approximat e ly to th e e nd (13) of 
the piston (3), that th e guid e beh (17) has a plain compr e ssion ring (29) which sits in an annular 
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groov e (3 1) 3, and a guide element which is still further offset toward the end 13 of the piston 
p e riph e ry with a dirt stripp e r lip (35) which l e ngth e ns its radially outsid e annular surfac e (33) on 
on e sid e3 in the axial dir e ction and which tap e rs towards its end e dge (37), and that th e piston (3) in 
th e p e riph e ral ar e a which ext e nds from th e fluid sid e end (13) to th e annular groov e (31) has a 
s e ction (39) form of r e duc e d outsid e diam e t e r ov e r which the dirt stripp e r lip (35) e xt e nd s a guide 
belt 17. 
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Sr. — Th e hydraulio accumulator as claim e d in claim 1, wh e r e in th e d e vice (25) which reduc e s the 
passag e cross s e ction of th e pr e s s ur e equalization channel (19) r e duc e s the passag e cross s e ction 
so dramatically that it acts as a particl e filt e r. 

3. Th e hydraulic accumulator as claim e d in claim 2, wh e r e in th e d e vice which r e duc e s the passage 
cross s e ction is form e d by a chok e devic e (25). 

4 . Th e hydraulic accumulator as claimed in claim 3, wh e r e in th e chok e d e vic e has a nozzle (25). 

5. Th e hydraulio accumulator as claimed in claim 4 , wh e r e in th e nozzle (25) on the piston side 
which borders th e fluid sid e (7) is ins e rt e d into the mouth of th e pr e ssure equalization chann e l 

6. Th e hydraulic accumulator as claim e d in claim 3, wh e r e in th e choke d e vic e is form e d by a 
porous filt e r el e m e nt which is locat e d in the pr e ssur e e qualization chann e l (19). 

7. Th e hydraulio accumulator as claim e d in one of claims 1 to 6, wher e in the plain compression 
ring (29) with th e dirt stripp e r lip (35) which is integral with it is form e d fi-om an e lastom e r 
material 



As seen in the lower part of FIG, 1. a pressure equalization channel 19 is in piston 3, and is 

formed from two blind holes which undergo transition into one another. One blind hole 20 
proceeds from the end 13 of the piston 3, and extends parallel to the longitudinal axis 4. The other 
blind hole 21 extends at a right angle to blind hole 20. and proceeds from the periphery of the piston 
3, Blind hole 21 on the periphery of the piston discharges into an intermediate space 23 located 
between the guide belt 17 and the piston seal 15 extending therebetween in the axial direction. 

As a resuh of hydrodynamic circumstances, in operation when the piston 3 moves a pressure 

difference arises between the space 23 and the pressure of the hydrauhc oil located on the fluid side 
7, This pressure difference in the absence of a pressure equalization channel 19 leads to a slight 
volumetric flow oyer the guide belt 17. As already mentioned, entrained particles deposited 
between the inside wall of the housing 1 and the piston 3 can lead to disruptions of the sealing and 
guidance system. The pressure equalization channel 19 of the present invention avoids the 
formation of a corresponding pressure difference, and thus, the corresponding oil overflow. 

To preclude the danger of a fluid flow, which occurs in the pressure equalization channel 19 

during the process of pressure equalization and which is able to cause particles to be brought into 
the space 23, the present invention provides a narrowing of the passage cross-section of the channel 
19. 

In the embodiment shoAvn in FIG. 1, this device is formed by a nozzle 25 inserted into the 

mouth of the hole 20 of the channel 19 on the end 13 of the piston 3. The nozzle hole 27 is chosen 
to be of such small dimension here that it acts as a particle filter so that no particles which have a 
dimension greater than that of the hole 27 can travel into the space 23 by way of the channel 19. 
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Instead of using a nozzle hole 27 of correspondingly small dimensions as a particle filter, a 

filter element could be inserted into the pressure equalization channel 19, preferably in its hole 20. 

To avoid the further danger of adversely affecting the sealing and guidance system, which 

could occur due to dirt particles which have already collected on the inside wall of the housing L 
the guide belt 1 7 is made additionally as a stripper element with a structure shown particularly in 
FIG. 2. As shown, the base part of the guide belt 17 performs the fimction of the piston guide in 
interaction with the inside wall of the housing 1 , and has a plain compression ring 29 supported in 
an annular groove 3 1 machined into the periphery of the piston 3. The outer annular surface 33 of 
the plain compression ring 29 forms the guide surface, and is lengthened in the axial direction to 
form the stripper lip 35. The stripper hp extends over an axial length somewhat greater than half the 
axial length of the plain compression ring 29 (FIG. 2). As is likewise clearly seen fi-om FIG. 2, the 
lip 35 tapers, proceeding fi^om its root on the plain compression ring 29, as far as the end edge 37 
with a tapering angle a. In the example shown, the angle is approximately 10 degrees relative to the 
axial direction. As is likewise seen from FIG. 2, the radial thiclcness of the lip 35 on its root 
bordering the plain compression ring 29 is somewhat less than half the radial thickness of the plain 
compression ring 29. 

In the guidance and stripper element which forms the guide belt 17, the plain compression 

ring 29 and the stripper lip 35 are formed integrally of an elastomer material so that the plain 
compression ring 29 can be snapped into the annular groove 31 on the piston 3 and the lip 35 
extends projecting in a flexible manner. As seen in FIG. 1, the lip 35 extends over the end- side 
peripheral section 39 of the piston 3. This section extends into the area of the fluid-side end 13, and 
is somewhat reduced in outside diameter. Due to the intermediate space formed in the section 39 
between the piston 3 and the lip 35, lip 35 can be conformed in an elasticallv flexible manner to the 
inside wall of the housing 1. by means of which the lip 35 achieves an optimum stripper action. 
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Efficient operating behavior can be ensured over a very long service life by the 

configuration of the guidance and sealing system provided in the present invention. The pressure 
equalization between the space 23 on the piston periphery and the fluid side 7 and the measures 
provided combine to prevent settling of dirt particles on the inside wall of the housing 1. 

The guide belt 9 is shown on the left as viewed in FIG. 1 can be designed comparably to the 

guide belt 1 7 shown on the right and/or can be replaced by it. 

While one embodiment has been chosen to illustrate the invention, it will be understood 

by those skilled in the art that various changes and modifications can be made therein without 
departing from the scope of the invention as defined in the appended claims. 



What is claimed is: 
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HYDRAULIC ACCUMULATOR 

Abstract of the Disclosure 

A hydraulic accumulator includes a piston (3) capable of moving in an accumulator 

housing (1) in its axial direction and separating a gas side (5) from a liquid side (7) of the 
accumulator housing (1). Guide elements (9, 17) designed to co-operate with the accumulator 
housing wall (1). as well as at least one sealing element (15 V are arranged at the periphery of the 
piston. The sealing element is arranged offset in the axial direction relative to the guide elements 
(9, 17). and is located between the guide elements. In the piston (3), a pressure compensating 
channel (19) forms, at the piston periphery, a liquid flow path between the liquid side (7) and a 
space (2) located between the guide element (17) nearest to the liquid side (7) and the sealing 
element immediately next in the axial direction. A device (25) reducing the cross-section of the 
passage of the pressure compensating channel (19) is located in it. 



